Abstract
50
Although rod-shaped bacteria were initially identified as spore-forming species 9 , with 51 emerging evidences it appears that a wide range of bacteria are capable of sporulation 10-12 .
52
Interestingly, it has been reported recently that in human microbiota, the spore-forming 53 bacteria were significantly more diverse than the non-spore-forming bacteria 13 . While 54 sporogenesis typically culminates in the production of a single endospore, there is evidence 55 that some bacteria have evolved the means of producing more than one endospore per cell 14 .
56
Based on recent structural studies of the endospore architecture of gram negative as 57 well as gram positive bacteria 15, 16 , it has been hypothesized that a spore is the common 58 ancestor of all bacteria 17 . Emerging lines of evidence suggests that a wide range of bacteria 59 are capable of sporulation 13, 14 . The reported sizes of the endospores differ considerably 4,18 .
60
Typically, mature spores are 0.8-1.2 μm in length and have either a dense spherical or 61 ellipsoidal shape. The existence of nano form of life has been noted 1, 6, 7, 19 , which has 62 initiated a long-standing debate 11, 20, 21 .
63
Here, we provide evidences that Bacillus cereus can exist as nano scale structures (sizes 64 of ~20-100 nm) which we have termed here as 'nano-spores' under prolonged stress.
65
Interestingly, the nano-structures were first identified (and characterized as a form of 66 bacterial species closely related to Bacillus cereus) in a yeast ribosome preparation. In 67 marked contrast to previous reports on 'nanobes' 7, 19 , the 'nano-spores' that we have 
Results

73
Identification of ultra-small spore-like structures camouflaged in purified ribosomes 74 Electron microscopic visualization of a preparation of yeast ribosomes revealing conspicuous showed that the small spherical structures initially observed ( number of ribosomal particles was observed over time ( Fig. 2A,B) . known for bacterial endospore, the 'nano-spores' detected here were almost transparent in 115 nature (shown in Fig. 1 ).
116
We also performed confocal imaging of the ribosome sample, which was incubated with
117
Alexa488 fluorophore-labelled α-synuclein protein (Fig. 3F ) for 18 hrs using DNA-specific
118
Hoechst dye. The images revealed the presence of the DNA-specific dye within the cell-like 119 structures (Fig. 3G, Fig. S3D -F) co-localized with the protein (Fig. 3H,I (Fig. S5F ).
160
The salt-ethanol treatment procedure consisted of multiple steps, which are described in 
240
The nano-size living entities we first identified were co-purified with the ribosome. To 
249
Our results indicated that the nano-structures possess some of the spore characteristics. were calculated using the intensity based particle size distributions.
326
Confocal Microscopy:
327
For the assessment of protein consumption inside the bacillus cells, we fluorescently labelled 328 both protein and ribosome with specific dyes. The protein α-synuclein was labelled with
329
Alexa fluor 488 C 5 maleimide (alexa488) using standard protocol 42 . After labelling we did and emission wavelength of alexa488 is 488nm and 520nm (blue fluorescence) respectively.
334
Existing RNA was labelled by F-22 RNA dye following published procedure 23 . Excitation
335
and emission wave length of F-22 dye is 548nm and 620nm (red fluorescence) respectively.
336
For DNA identification, cells were labelled with Hoescht 33342 (Thermo Fisher Scientific).
337
The excitation and emission wavelength is 361 nm and 497 nm. After labeling, the cells were was done using MEGA7. The phylogenetic tree was then constructed using "neighbor 534 joining method" within MEGA7. 
